The course of hypertension within the first 2 months after kidney transplantation was correlated with renal function, plasma renin activity (PRA), and the daily maintenance dose of prednisone in 18 homograft recipients. During acute rejection blood pressure (BP) closely correlated with PRA. Patients with normal homograft function showed an increase in BP early after transplantation which in most returned to normal 3-8 weeks later. In the latter group no correlation could be found between the level of BP and PRA, however the BP correlated closely with the dose of prednisone. These observations suggest that during acute rejection the increase in BP may at least partly be mediated by a renal pressor mechanism, whereas with normal renal function the high dose of glucocorticoids may play an important role in the development of hypertension.
H IGH BLOOD PRESSURE is a common phenomenon after kidney transplantation. [1] [2] [3] [4] [5] [6] [7] [8] In view of its potential detrimental consequences9-" effective control of posttransplant hyptertension is of utmost importance. 10 Numerous factorsi have been implicated as either causing or contributing to the occurrence of hypertension early after kidney transplantation. 5' 7,12, 13 Renal pressor mechanism may be responsible for high blood pressure in states of impaired homograft perfusion resulting from prolonged ischemia time '2' 14, 15 or renal artery stenosis. '6' 18 Hypertension which occurs during acute rejection has been reported to resemble renal arterial hypertension11 19 and is frequently associated with a high plasma renin activity. '5 20,22 Retained diseased kidneys have been proposed as another factor responsible for high blood pressure. 23 Reports on cure of hypertension after removal of the residual organs lend support to this notion, although the mechanism is poorly understood.'7 23 In a reported series of hypertensive renal homograft recipients, normotension was noticed to prevail as time elapsed and the dose of corticoids was reduced. 24 This observation implied a possible cause and effect relationship between the level of blood pressure and the dose of steroids and warranted a more detailed appraisal of the role of glucocorticoids in posttransplant hypertension. Observations on the early course of hypertension after transplantation, its relation to the variations in renal function, plasma renin activity, and the dose of glucocorticoids, form the basis of the present communication. of blood pressure in the first postoperative week when the patients were on the peak dose of steroids and at a later period (3-8 weeks after surgery) when the dose was reduced to its lowest value. The blood pressure levels recorded initially were higher than those measured later. Patients who were still on large amounts of prednisone (B.W. and M.L.) during the latter period showed elevated blood pressure. In figure 1 , the doses of prednisone were plotted against diastolic blood pressure values in patients with adequate renal function (the diagram contains measurements of blood pressure at three different doses of prednisone and in one patient at four different doses, episodes of acute rejection were not included). A highly significant direct correlation was found between those two variables. Doses of prednisone divided by body weights were plotted against blood pressures. The relationship between these two variables was similar to that noticed in figure 1 (r= 0.72 fig. 3) . Removal of rejected organs in three patients was followed by a drop in PRA and a decrease in blood pressure. Serial measurements of PRA and blood pressure after the removal of a rejected kidney in patient N.J. are shown in table 8. In this patient, the hypertension which was associated with the acute rejection failed to respond 30, 31 The role of a renal pressor mechanism, mediated by the renin-angiotensin system, in the genesis of hypertension during acute rejection requires further evaluation and cannot be established on the basis of presently available information. However, the prompt relief of severe hypertension following the surgical removal of the rejected homografts as observed in three patients, PRA (ng/mI/hr.) Figure 3 The relationship between diastolic blood pressure and plas- 42 It has also been demonstrated that hypertension which was produced experimentally with glucocorticoids, contrary to that produced with mineralocorticoids, was not salt dependent.39' 41 The latter feature rendered the glucocorticoid-induced hypertension unresponsive to salt restriction. The animal studies also demonstrated severe renal damage associated with glucocorticoid-induced hypertension. 42 The major difference between the clinical and the experimental conditions is related to the amount of glucocorticoids employed. The dose used in animals to induce hypertension in relation to their body weight was considerably larger than that usually used in humans. However, the doses of steroids which are given to patients to protect their renal homografts may be large enough to account for the hypertension. Our observation that the degree of hypertension was directly related to the dose of prednisone is consistent with that notion. Furthermore patients with renal homografts may differ from subjects with normal kidney by being more sensitive to the hypertensive action of prednisone.
The recognition of glucocorticoid-induced hypertension in renal homograft recipients bears on several important clinical aspects. The appearance of hypertension in patients with adequate renal function who are treated with large amounts of prednisone, early after transplantation, does not necessarily indicate homograft dysfunction and unless other signs of acute rejection are present the dose of immunosuppressive agents should not be increased. The prognosis of that kind of hypertension is usually good and a reduction of the maintenance dose of glucocorticoids, when possible, will eventually result in normotension. However, as long as the hypertension is present, vigorous antihypertensive therapy should be continued. This will likely minimize or prevent the deleterious effect of severe hypertension on the transplanted organ, and on the whole cardiovascular system.
